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PURPOSE: To stably and effectively supply the ink of 
an ink chamber to a recording head without using a 
porous member. 

CONSTITUTION: A vessel 1 having an ink supply port 
2 at the bottom is so divided as to form an ink chamber 4 
at the upper part by a film valve seat 3 made of an elastic 
thin film having a through hole 6 at the center and an ink 
supply chamber 5 at the lower part, and a valve disc 8 in 
contact with the seat 3 by the pressure difference 
between the chambers 4 and 5 is provided at the position 
opposed to the hole 6. The seat 3 is received by the 
differential pressure in a wide area to open a channel 
from the chamber 4 to the chamber 5 corresponding to 
the small ink consumption to discharge the ink to a 
recording head without operating excess negative 
pressure to the head, and the pressure rising part of the 
ink supply chamber is absorbed to the ink chamber by 
the deformation of the seat. 



SSL-DOCSl 1568703vl 



LEGAL STATUS 

[Date of request for examination] 09.09.2002 

[Date of sending the examiner's decision of 1 1 .06.2003 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 2003-13297 
of rejection] 

[Date of requesting appeal against examiner's 1 1 .07.2003 
decision of rejection] 

[Date of extinction of right] 



SSL-DOCS 1 1 568703v 1 



T 

Machine English translation of JP 08-174860 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink cartridge for ink jet printers which comes to prepare the valve element which 
said film valve seat contacts by the differential pressure of said ink room and said ink supply 
room in the location which counters said through-hole while dividing so that an ink room may be 
formed in the upper part and an ink supply room may be formed in the lower part by the film 
valve seat which consists the container which equipped the base with the ink feed hopper of an 
elastic thin film which equipped the core with the through-hole. 

[Claim 2] The ink cartridge for ink jet printers of claim 1 which expands spherically so that said 
film valve seat may be on said ink supply room side with a convex when the pressure of said ink 
supply room declines beyond a predetermined value rather than the pressure of said ink room. 
[Claim 3] Said valve element is the ink cartridge for ink jet printers of claim 1 always oppressed 
by the film valve seat to the fixed minimum location with the elastic grant means. 
[Claim 4] The ink cartridge for ink jet printers of claim 3 said whose elastic grant means is 
elastic membrane. 

[Claim 5] The ink cartridge for ink jet printers of claim 3 said whose elastic grant means is a 
spring. 

[Claim 6] The ink cartridge for ink jet printers of claim 1 in which the piece of positioning is 
prepared so that said valve element may become perpendicular to said film valve seat. 
[Claim 7] The ink cartridge for ink jet printers of claim 1 in which the oil-level stabilization film 
which consists of film of ink permeability so that said valve element may be made to penetrate 
and said film valve seat may be followed is prepared. 

[Claim 8] The ink cartridge for ink jet printers of claims 1 and 3 said whose elastic thin films are 
rubber membrane or giant-molecule elastomer film. 

[Claim 9] The ink cartridge for ink jet printers of claim 1 by which said valve element is being 
fixed to the valve assembly. 

[Claim 10] It is the ink cartridge for ink jet printers of claim 1 which the flexible film which 
closes said atmospheric-air free passage hole is stretched at said ink room side when an 
atmospheric-air free passage hole is prepared in the upper part of said ink room, and it always 
separates from said free passage hole and ink is contacted, and said ink room connects to said 
atmospheric-air free passage hole through a capillary. 

[Claim 1 1] The ink cartridge for ink jet printers of claim 10 which said capillary consists of by 
closing the rill formed in the lid of said container, and the front face of this by said flexible film. 
[Claim 12] The ink cartridge for ink jet printers of claim 1 in which the electric shielding valve 
closed when the ink of said ink supply room decreases in said ink feed hopper is prepared. 
[Claim 13] The ink cartridge for ink jet printers of claim 12 which consists of valve guard plates 
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with which said electric shielding valve catches the conic valve seat extended to an ink supply 
room side, a spherical float valve, and said float valve to the space of said valve seat. 
[Claim 14] The ink cartridge for ink jet printers of claim 1 in which the electric shielding valve 
closed when it opens to said ink feed hopper when a recording head is equipped, and it is 
removed from a recording head is prepared. 

[Claim 15] The ink cartridge for ink jet printers of claim 14 constituted by said latching valve 
inserting in said ink feed hopper the valve element which moves to said ink supply room side by 
insertion of an ink supply needle. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink cartridge suitable for equipping the 

carriage which carries an ink jet type recording head. 

[0002] 

[Description of the Prior Art] An ink jet printer carries the ink cartridge which supplies ink for 
the ink jet type recording head which a pressure is impressed [ recording head ] to the pressure 
generating room which is open for free passage to a common ink room and a common nozzle 
orifice, and makes an ink droplet breathe out from a nozzle orifice to carriage and a recording 
head, and making carriage reciprocate, it is made in agreement with print data, and it is 
constituted so that a record form may be made to breathe out an ink droplet. 
[0003] By the way, since the nozzle orifice of a recording head is located in a part lower than the 
liquid ink side of an ink cartridge, in order that a head may act on a nozzle orifice, a porous body 
is usually held in an ink cartridge, and it constitutes so that the pressure of an ink cartridge may 
become low a little rather than a nozzle orifice with the surface tension by the porous body, and 
the measures which the ink from a nozzle orifice oozes and prevent ** are taken. 
[0004] However, when the amount of the ink which consumption of ink progresses and is 
absorbed by the porous body decreases, the surface tension of a porous body becomes large, 
supply of the ink to a recording head becomes easy to be overdue, and there is a problem that the 
ink in a cartridge cannot be consumed completely. Moreover, since the ink of the part of the 
substantial volume of a porous body which can be held in a cartridge decreases, there is a 
problem that an ink cartridge is enlarged. 

[0005] When the wall which equipped the lower part of an ink tank with the through-hole 
separates into an ink reservoir and a cavity as shown in the U.S. Pat. No. 4,677,447 specification 
(JP,62-231759,A), an AMBURERA check valve is prepared in this through-hole movable and 
ink ** of a recording head falls in order to solve such a problem for example, the ink cartridge 
for ink jet recording heads constituted so that a bulb might be made to open, a cavity might be 
made to discharge the ink of a tank reservoir and a recording head might be supplied is proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] According to this, since it becomes unnecessary to 
hold a porous body in a cartridge, it becomes possible to enlarge substantial ink capacity of a 
tank, but generally an AMBURERA check valve has the big problem of the amount of offset, 
being too large, and causing fluctuation to the ink amount of supply and causing deterioration of 
a quality of printed character for adjusting supply of the ink to a recording head to a precision. 
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[0007] After the AMBURERA check valve has closed the valve on the other hand Since an ink 
reservoir and a recording head are intercepted completely, the ink of a cavity by change of 
environmental temperature 2 thru/or when cubical expansion is carried out 5% In the condition 
that the pressure of a cavity rises and damage the seal of an end connection with a recording 
head, and ink is revealed and the recording head is equipped This pressure acts on a recording 
head as it is, it becomes impossible to maintain the negative pressure between a recording head 
and an ink tank, and there is a problem that leakage of ink arises from a recording head. 
[0008] Furthermore, in the differential pressure of dozens mmAq extent which should be 
maintained in order to perform stable ink supply to a recording head, since an AMBURERA 
check valve has the weak clausilium force, it opens following rocking of the ink by migration of 
carriage, and has the problem that stable printing is impossible. 

[0009] The place which this invention is made in view of such a problem, and is made into the 
purpose Ink can be certainly supplied for the negative pressure which was suitable for printing 
between recording heads, without having certainly followed the minute differential pressure 
between recording heads, and being influenced by rocking of the ink by migration of carriage to 
maintenance ************. it is offering the ink cartridge which can furthermore prevent 
leakage of the ink from the ink feed hopper by the temperature change, and leakage of the ink 
from a recording head. 
[0010] 

[Means for Solving the Problem] While dividing so that an ink room might be formed in the 
upper part and an ink supply room might be formed in the lower part by the film valve seat 
which consists the container which equipped the base with the ink feed hopper of an elastic thin 
film which equipped the core with the through-hole in this invention in order to solve such a 
problem, said film valve seat prepared the valve element which contacts by the differential 
pressure of said ink room and said ink supply room in the location which counters said through- 
hole. 
[0011] 

[Function] When ink is supplied to a recording head and the pressure of an ink supply room rises 
by a temperature rise etc., without a film valve seat's opening the passage from an ink room to an 
ink supply room in response to differential pressure corresponding to consumption of slight ink 
in a large area, and making too much negative pressure act on a recording head, a film valve seat 
follows, a part for a pressure buildup is missed in an ink room, and leakage of the ink from a 
recording head is prevented. Moreover, it sticks with a valve element with own elasticity of a 
film valve seat, and closing motion of the valve portion material by rocking of carriage is 
prevented certainly. 
[0012] 

[Example] Then, based on the example illustrating the detail of this invention, it explains below. 
Drawing 1 shows one example of this invention, the sign 1 in drawing is the container which 
constitutes an ink cartridge body, and the ink feed hopper 2 in which the ink supply needle of a 
recording head is inserted is formed in base la, and the space in a container is divided into the 
ink room 4 and the ink supply room 5 by the film valve seat 3 mentioned later. 
[0013] 3 is the above-mentioned film valve seat, it drills a through-hole 6 in the center, is 
constituted by elastic membrane equipped with endurance to ink, such as rubber membrane and 
macromolecule elastomer film, and is stretched by the level difference section 7 formed in the 
lower part of a container 1 . 

[0014] 8 is constituted so that it may be inserted in the through-hole 10 which is a valve element 
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and is prepared in the valve assembly 9 movable up and down, and it may have the size which 
can secure the gap which is extent which can make it flow down ink and die length may become 
long a little rather than the thickness of the valve assembly 9, and the film valve seat 3 is made 
for the valve element supporter material 1 1 later mentioned so that the lower part may always 
close the through-hole 6 of the film valve seat 3 to **** it. The ink passage 1 5 which leads ink to 
the valve assembly 9 is formed. 

[0015] It is the above-mentioned valve element supporter material, and while it is stretched by 
the front face of the valve assembly 9 and the film valve seat 3 is made to always **** a valve 
element 8, 1 1 restricts that a valve element 8 descends rather than a fixed location, and it is 
constituted so that the crowning of a valve element 8 may be held by the through-hole, while 
drilling a through-hole 12 in the elastic membrane which consists of an ingredient equivalent to 
the film valve seat 3. 

[0016] The closure of the container 1 is carried out by the covering device material 13 equipped 
with the atmospheric-air free passage hole 14 in the top face. The rill 31 which constitutes the 
capillary which connects these with the crevice 30 which encloses this free passage hole 14, and 
the free passage opening 32 which separates a fixed distance and is located from this crevice 30 
is formed in the ink room side of the covering device material 13. When the covering device 
material 13 is located in the top face of these crevices 30 and a slot 31 up, the flexible film 33 
which slacked extent which separates from a through-hole is stretched. 
[0017] These film valve seat 3, the valve element base material 11, and a valve element 8 are 
preferably attached and constituted by the valve assembly 9 at one, carry out invagination to the 
level difference section 7 of a container 1, and are included in the container 1. 
[0018] In this example, if a container 1 is leaned and the ink of the ink room 4 contacts the 
covering device material 13, in order that the flexible film 33 may contact heights 14a around a 
through-hole 14 in response to the pressure of ink, the closure of the through-hole 14 is carried 
out, and leakage **** of the ink from the atmospheric-air free passage hole 14 is prevented. 
[0019] If the ink feed hopper 2 is inserted in the ink supply needle of a recording head carried in 
carriage, the ink supply room 5 and a recording head will be connected. In this condition, since 
the flexible film 33 of the covering device material 13 hangs down with gravity and a through- 
hole 14 is opened wide, the ink room 4 is open for free passage with atmospheric air through a 
crevice 30, a slot 31, and the free passage hole 32. 

[0020] If printing is performed and an ink droplet carries out the regurgitation from a recording 
head in this condition, the ink of the ink supply room 5 will flow into a recording head from the 
ink feed hopper 2, and the pressure of the ink supply room 5 will decline gradually. The film 
valve seat 3 descends corresponding to the pressure drop of the ink supply room 5, expanding in 
the shape of [ which has a radius R with the elasticity in response to the pressure from the ink 
room 4 ] the spherical surface. At this time, it prevents that prevent the influx of the ink from the 
ink room 4 to the ink supply room 5, and the pressure of the ink supply room 5 rises too much, 
preventing that the pressure of the ink supply room 5 declines too much, since a valve element 8 
follows the film valve seat 3 ( drawing 2 (**)). Thereby, the pressure of a recording head is 
maintained by the fixed negative pressure condition to the ink room 4. 

[0021] If consumption of the ink in a recording head furthermore progresses and the film valve 
seat 3 descends much more, since it will be prevented that a valve element 8 descends below in a 
fixed location by the valve element supporter material 1 1, a valve element 8 separates from the 
film valve seat 3 very only ( drawing 2 (**)). Thereby, the ink of the ink room 4 flows into the 
ink supply room 5 from a through-hole 6 via the narrow gap formed between the valve element 8 
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and the film valve seat 3. 

[0022] If the pressure of the ink supply room 5 rises a little by the inflow of ink, the film valve 
seat 3 will move to a valve element 8 side with own elasticity, it will **** to a valve element 8, 
and a through-hole 6 will be closed by the inferior surface of tongue of a valve element 8. 
Thereby, the influx of the ink of ink supply room 5 HE stops from the ink room 4. Consequently, 
there is no **** in the amount of the ink of the ink room 3, and the pressure of the ink feed 
hopper 2 will be maintained uniformly. 

[0023] Hereafter, whenever the pressure of the ink supply room 6 declines a little, the film valve 
seat 3 expands caudad a little, a gap is formed between valve elements 8, and the ink of the ink 
room 3 is made to flow into the ink supply room 5 from this gap. Thus, since the film valve seat 
3 formed by elastic membrane attaches and detaches to a valve element 8 to compensate for 
consumption of ink, if the elasticity of the film valve seat 3 is set as suitable magnitude, it not 
only can make very small the pressure at the ink supply initiation time and the differential 
pressure at the ink supply interruption time, i.e., offset, but it will become possible to discharge 
all the ink of the ink room 4 to a recording head. 

[0024] On the other hand, although the pressure of the ink supply room 5 rises in the condition 
that printing is interrupted when environmental temperature rises, it moves to the ink room 4 side 
where the film valve seat 3 is wide opened by atmospheric air following this pressure. Leakage 
of the ink from the recording head which it is prevented that the pressure of the ink supply room 
5 rises, it is concerned with a temperature rise by this, and the negative pressure [ be / nothing ] 
optimal between recording heads is maintained, therefore originates in a pressure buildup will be 
prevented. 

[0025] Drawing 3 is constituted from rubber membrane from which it is 0.04mm in thickness as 
a film valve seat 3, and the field in which it is possible, an effective diameter, i.e., elastic 
deformation, serves as a diameter of 20mm. Moreover, it is what shows the water head value 
change of the ink cartridge of this invention which set up the minimum location of a valve 
element 8 so that the radius R of the spherical surface in just before outflow (i.e., the critical state 
with a valve element 8) ( drawing 2 (**)) might be set to 26mm. Also when a lot of ink of 5g/m 
is supplied, the increment in a water head value is small, and it turns out that ink can be supplied 
smoothly, without making too much negative pressure act on a recording head also to a lot of ink 
consumption by the recording head. 

[0026] on the other hand, in closing the ink feed hopper 2 with a seal 16 in a production process, 
making negative pressure act on the ink room 4 and eliminating the air in a cartridge Since the 
pressure of the ink room 4 declines rather than the ink supply room 5, and a valve element 8 
resists the elastic force of the valve element supporter material 11, moves to an ink room side 
and forms space between the film valve seat 3 and a valve element 8 as shown in drawing 2 (Ha) 
There is no **** in existence of the film valve seat 3 and a valve element 8, and the air of the 
whole cartridge can be eliminated and it becomes possible to fill up the whole cartridge with ink 
including the ink supply room 5. 

[0027] When drawing 4 shows other examples of a valve element 8 and the inferior surface of 
tongue of a valve element 8 contacts the film valve seat 3 in this example, the plate-like piece 35 
of positioning which contacts the top face of the valve assembly 9 is formed. 
[0028] According to this example, in the condition that the valve element 8 is in contact with the 
film valve seat 3, the piece 35 of positioning contacts the top face of the valve assembly 9, and 
since a valve element 3 is supported by the valve assembly 9 and a perpendicular posture is 
maintained as much as possible, the through-hole 6 of the film valve seat 3 can be certainly 
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closed also to vibration by movement of carriage etc. 

[0029] The minimum location is prescribed by when the piece 36 of positioning which drawing 5 
shows other examples of this invention, and the sign 20 in drawing is a valve element, and was 
inserted in valve element hold room 9a formed in the valve assembly 9 in the condition of 
always having been caudad oppressed with the spring 21, and was formed in heights 9b of the 
lower part of valve element hold room 9a at the valve element 20 contacts. In addition, the signs 
22 and 23 in drawing show the through-hole which connects the ink room 4 and the ink supply 
room 5, respectively. 

[0030] In this example, the film valve seat 3 descends corresponding to the pressure drop of the 
ink supply room 5, expanding in the shape of [ which has a radius R with that elasticity in 
response to the pressure from the ink room 4 ] the spherical surface. At this time, the influx of 
the ink from the ink room 4 to the ink supply room 5 is prevented, preventing that the pressure of 
the ink supply room 5 declines too much, since a valve element 20 follows the film valve seat 3 
with the elasticity of a spring 21 and the piece 36 of positioning is held in contact with heights 9b 
at a posture with a perpendicular valve element 20 ( drawing 6 R>6 (**)). Thereby, there is no 
**** in rocking by migration of carriage, and since the film valve seat 3 contacts a valve element 
20, the ink pressure of a recording head is maintained by the fixed negative pressure condition to 
the ink room 4. 

[003 1] If consumption of the ink in a recording head progresses and the film valve seat 3 
descends much more, since it will be prevented that a valve element 20 descends below in a 
fixed location by projection 9b of valve element hold room 9a, a valve element 8 separates from 
the film valve seat 3 very only ( drawing 6 (**)). Thereby, the ink of the ink room 4 flows into 
the ink supply room 5 from a through-hole 6 via the narrow gap formed between the valve 
element 8 and the film valve seat 3. 

[0032] If the pressure of the ink supply room 5 rises a little by the inflow of ink, the film valve 
seat 3 will move to a valve element 20 side with own elasticity, it will **** to a valve element 
20, and a through-hole 6 will be closed by the inferior surface of tongue of a valve element 8. 
Thereby, the influx of the ink of ink supply room 5 HE stops from the ink room 4. Consequently, 
there is no **** in the amount of the ink of the ink room 3, and the pressure of the ink feed 
hopper 2 will be maintained uniformly. 

[0033] on the other hand, in closing the ink feed hopper 2 with a seal 16 in a production process, 
making negative pressure act on the ink room 4 and eliminating the air in a cartridge Since the 
pressure of the ink room 4 declines rather than the ink supply room 5, and a valve element 8 
resists a spring 21, moves to an ink room side and forms a gap between the film valve seat 3 and 
a valve element 20 as shown in drawing 6 (Ha) There is no **** in existence of the film valve 
seat 3 and a valve element 20, and the air of the whole cartridge can be eliminated and it 
becomes possible to fill up the whole cartridge with ink including an ink supply room. 
[0034] In addition, although he is trying to incorporate the elastic member which makes a valve 
element 20 contact the film valve seat 3 into the valve assembly 9, as shown in drawing 7 , a 
valve element 37 is formed in a bamboo hat type, capping 37a is operated as the piece of 
positioning, and a stopper, and you may make it oppress top-most vertices to the film valve seat 
3 side with a spring 38 in an above-mentioned example. 

[0035] Since a valve element 37 and a spring 38 can be attached from the exterior of the valve 
assembly 9 according to this example, simplification of assembly operation can be attained. 
[0036] In addition, although he is trying to prepare a spring in a valve element up in an above- 
mentioned example As shown in drawing 8 , the diaphragm 41 equipped with through-hole 41a 
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separates a container 40 into the ink room 42 and the ink supply room 43. In the ink supply room 
43 The film valve seat 44, The valve element 46 which consists of supporter 46b which is 
perpendicularly prolonged from spherical-surface 46a which closes the through-hole 45 of the 
film valve seat 44 on the inferior surface of tongue, and spherical-surface 46a, and penetrates the 
through-hole 45 of the film valve seat 44 is held. Even if it supports supporter 46b through the 
spring 47 always oppressed caudad, it is clear to do the same operation so. In addition, the sign 
48 in drawing fits in with the lower limit of supporter 46b, and 49 shows [ a valve element 46 ] 
an ink feed hopper to a perpendicular posture for a positioning guide hole again. 
[0037] According to this example, since it is concerned with the buoyancy in ink in order to 
lengthen that lower part caudad with a spring 47, and a posture is stabilized that there is nothing, 
are concerned, and there is no valve element 46 in rocking by migration of carriage, and it can 
supply ink to a recording head at stability. 

[0038] DrawinR 9 shows other examples of this invention, it consists of film of the porous body 
of the elasticity nature of extent which the sign 50 in drawing is the oil-level stabilization film, 
and can follow migration of the film valve seat 3, and grid-like film, the through-hole 51 which 
fits into a valve element 8 is formed in the field which counters a valve element 8, and a 
perimeter is fixed to an assembly 9, and the center section is fixed to the valve element 8. 
[0039] In this example, if the pressure of the ink supply room 5 declines by consumption of 
consumption of ink, the film valve seat 3 separates from a valve element 8, and the ink of the ink 
room 4 will pass the oil-level stabilization film 50, and will flow into the ink supply room 5. 
[0040] Although it will originate in migration of carriage and ink will rock violently by about 
eight valve element if consumption of ink furthermore progresses and the oil level of the ink 
room 4 falls to about nine assembly, after pressure fluctuation is suppressed as much as possible 
with the oil-level stabilization film 50, the through-hole 6 of the film valve seat 3 will be passed, 
and ink ** of a recording head is kept constant with respect to reduction of the amount of ink of 
the ink room 4 that there is nothing. 

[0041] In addition, although he is trying to make a valve element **** to the film valve seat 3 
using an elastic means in an above-mentioned example, if the elastic force of film valve seat 3 
self is used positively, the elastic member made to **** a valve element to the film valve seat 3 
can be made unnecessary. Drawing 10 shows one example which made unnecessary the elastic 
member which oppresses a valve element to a film valve seat, it is a film valve seat, and a 
through-hole 25 is formed in the valve element 28 mentioned later and the field which counters, 
and the sign 24 in drawing is being fixed with the valve assembly 27 in the perimeter. 28 is a 
valve element, and it is being fixed to migration impossible so that it may become a posture 
perpendicular to the valve assembly 27. In addition, the sign 29 in drawing shows the through- 
hole which connects the ink room 4 and the ink supply room 5. 

[0042] In this example, when the differential pressure of the ink room 4 and the ink supply room 
5 is below a predetermined value, since the film valve seat 24 **** a through-hole 25 to a valve 
element 28 with own elasticity, the flow of the ink of ink supply room 5 HE stops from the ink 
room 4. 

[0043] On the other hand, when a through-hole 25 will separate from a valve element 28, ink 
will flow into the ink supply room 5 from the ink room 4, supply of ink will progress and the 
pressure of the ink supply room 5 will rise in order to descend, while the film valve seat 24 
expands in the shape of the spherical surface if the pressure of the ink supply room 5 declines, 
the film valve seat 24 overcomes differential pressure, **** to a valve element 28, and stops the 
outflow of ink. 
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[0044] By the way, if air infiltrates into a recording head, in order for the pressure for making an 
ink droplet breathe out to be absorbed by the air bubbles which originated in air and were 
generated in the passage of a recording head and to cause poor printing, it is necessary to prevent 
air absorption of the recording head at the time of ink termination of an ink cartridge. 
[0045] Drawing 1 1 shows one example of the ink cartridge which prevented permeation of the 
air to the recording head at the time of ink termination of such a recording head, and forms in the 
connection field of the ink feed hopper 52 and the ink supply room 53 the conic valve seat 54 
which the upper part extends, while holding the spherical float valve 55 which comes floating 
here by buoyancy, the valve guard plates 56, such as a network which can penetrate ink, are 
formed, and an electric shielding valve constitutes the upper part. In addition, the sign 57 in 
drawing shows the film valve seat which controls the inflow of the ink from an ink room in 
contact with a valve element 58. 

[0046] This example sets, in the condition that the recording head is equipped with the ink 
cartridge, it will be in the condition that the float valve 55 stuck to the valve guard plate 56 by 
buoyancy, the ink feed hopper 52 is opened wide, and supply of the ink to a recording head is 
performed. 

[0047] On the other hand, if consumption of the ink of a cartridge progresses and the water level 
of ink falls to about 52 ink feed hopper, a float valve 55 will lose the buoyancy in ink, and will 
contact a valve seat 54 (condition shown by the dotted line among drawing). Therefore, though 
printing progresses further, since the closure of the ink feed hopper 52 is carried out, permeation 
of the air to a recording head is prevented and generating of a printing failure can be prevented 
beforehand. 

[0048] Moreover, although it does not insert until it is all consumed in the ink of an ink room if a 
recording head is usually equipped with an ink cartridge, it may be extracted from a recording 
head by the actuation which was still mistaken. Thus, once the cartridge with which it was 
equipped is extracted from a recording head, the ink feed hopper 2 will be wide opened by 
atmospheric air, air will trespass upon an ink supply room or an ink room, and it will have a bad 
influence on record actuation. 

[0049] Drawing 12 shows the example for preventing above-mentioned un-arranging resulting 
from attachment and detachment of an ink cartridge, the sign 60 in drawing is the valve element 
which can be expanded and contracted and which was prepared in the ink feed hopper 61, and 
the ink supply needle fitting hole 62 with which the ink supply needle 70 fits into the lower part 
is formed. Moreover, when it moves to an upper limit location, the through-hole 64 which 
connects the ink supply room 63 and the ink supply needle fitting hole 62 is drilled. 
[0050] In this example, as shown in drawing 12 (b), a valve element 60 **** with elasticity to 
pars-basilaris-ossis-occipitalis 63a of the ink supply room 63, and the outflow of the ink from the 
ink supply room 63 is always prevented certainly. 

[0051] If the ink supply needle 70 is inserted in the fitting hole 62, a valve element 60 will 
develop even in an upper limit location, and it will separate from base 63a of the ink supply 
room 63, and the free passage hole 64 will be exposed to the ink supply room 63 (this drawing 
(**)). The ink supply room 63 and ink passage 70a of the ink supply needle 70 will be connected 
through the free passage holes 64 and 70b by this, the ink of the ink supply room 63 will flow 
into the ink supply needle 70, and ink will be supplied to a recording head. 
[0052] If the ink cartridge with which the recording head was equipped is removed, since a valve 
element 60 will move caudad and will intercept the ink supply room 63 and the ink feed hopper 
61 (this drawing (**)), the outflow of the ink from the ink supply room 63 and permeation of the 
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air to the ink supply room 63 will be prevented. 
[0053] 

[Effect of the Invention] As mentioned above, while dividing so that an ink room may be formed 
in the upper part and an ink supply room may be formed in the lower part by the film valve seat 
which consists the container which equipped the base with the ink feed hopper of an elastic thin 
film which equipped the core with the through-hole in this invention as explained Since the valve 
element was prepared in the location which counters a through-hole and a film valve seat flows 
out of an ink room in response to differential pressure corresponding to consumption of slight 
ink in a large area, Ink can be supplied to a recording head, without making too much negative 
pressure act on a recording head. When a recording head not only being made to discharge the 
ink of an ink room without futility but temperature rises greatly in the condition that printing is 
interrupted A part for the pressure buildup of the ink supply room which a film valve seat 
displaces to an ink room side, and is opening for free passage with the recording head can be 
missed in an ink room. Printing which maintained the negative pressure which could prevent 
leakage of the ink at the time of intact, and was suitable for printing between recording heads at 
the time of wearing to a recording head, and was stabilized can be made to perform. 
[0054] Since adhesion with a valve element is furthermore securable with the elasticity of a film 
valve seat, are concerned and there is nothing to rocking of the ink of the ink room resulting 
from migration of carriage, and a valve function can be made to be able to discover certainly, it 
can be concerned with migration of carriage, differential pressure with a recording head can be 
maintained uniformly that there is nothing, and improvement in a quality of printed character can 
be aimed at. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the ink cartridge suitable for equipping the 
carriage which carries an ink jet type recording head. 



PRIOR ART 



[Description of the Prior Art] An ink jet printer carries the ink cartridge which supplies ink for 
the ink jet type recording head which a pressure is impressed [ recording head ] to the pressure 
generating room which is open for free passage to a common ink room and a common nozzle 
orifice, and makes an ink droplet breathe out from a nozzle orifice to carriage and a recording 
head, and making carriage reciprocate, it is made in agreement with print data, and it is 
constituted so that a record form may be made to breathe out an ink droplet. 
[0003] By the way, since the nozzle orifice of a recording head is located in a part lower than the 
liquid ink side of an ink cartridge, in order that a head may act on a nozzle orifice, a porous body 
is usually held in an ink cartridge, and it constitutes so that the pressure of an ink cartridge may 
become low a little rather than a nozzle orifice with the surface tension by the porous body, and 
the measures which the ink from a nozzle orifice oozes and prevent ** are taken. 
[0004] However, when the amount of the ink which consumption of ink progresses and is 
absorbed by the porous body decreases, the surface tension of a porous body becomes large, 
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supply of the ink to a recording head becomes easy to be overdue, and there is a problem that the 
ink in a cartridge cannot be consumed completely. Moreover, since the ink of the part of the 
substantial volume of a porous body which can be held in a cartridge decreases, there is a 
problem that an ink cartridge is enlarged. 

[0005] When the wall which equipped the lower part of an ink tank with the through-hole 
separates into an ink reservoir and a cavity as shown in the U.S. Pat. No. 4,677,447 specification 
(JP,62-231759,A), an AMBURERA check valve is prepared in this through-hole movable and 
ink ** of a recording head falls in order to solve such a problem for example, the ink cartridge 
for ink jet recording heads constituted so that a bulb might be made to open, a cavity might be 
made to discharge the ink of a tank reservoir and a recording head might be supplied is proposed. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, while dividing so that an ink room may be formed 
in the upper part and an ink supply room may be formed in the lower part by the film valve seat 
which consists the container which equipped the base with the ink feed hopper of an elastic thin 
film which equipped the core with the through-hole in this invention as explained Since the valve 
element was prepared in the location which counters a through-hole and a film valve seat flows 
out of an ink room in response to differential pressure corresponding to consumption of slight 
ink in a large area, Ink can be supplied to a recording head, without making too much negative 
pressure act on a recording head. When a recording head not only being made to discharge the 
ink of an ink room without futility but temperature rises greatly in the condition that printing is 
interrupted A part for the pressure buildup of the ink supply room which a film valve seat 
displaces to an ink room side, and is opening for free passage with the recording head can be 
missed in an ink room. Printing which maintained the negative pressure which could prevent 
leakage of the ink at the time of intact, and was suitable for printing between recording heads at 
the time of wearing to a recording head, and was stabilized can be made to perform. 
[0054] Since adhesion with a valve element is furthermore securable with the elasticity of a film 
valve seat, are concerned and there is nothing to rocking of the ink of the ink room resulting 
from migration of carriage, and a valve function can be made to be able to discover certainly, it 
can be concerned with migration of carriage, differential pressure with a recording head can be 
maintained uniformly that there is nothing, and improvement in a quality of printed character can 
be aimed at. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] According to this, since it becomes unnecessary to 
hold a porous body in a cartridge, it becomes possible to enlarge substantial ink capacity of a 
tank, but generally an AMBURERA check valve has the big problem of the amount of offset 
being too large, and causing fluctuation to the ink amount of supply and causing deterioration of 
a quality of printed character for adjusting supply of the ink to a recording head to a precision. 
[0007] After the AMBURERA check valve has closed the valve on the other hand Since an ink 
reservoir and a recording head are intercepted completely, the ink of a cavity by change of 
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environmental temperature 2 thru/or when cubical expansion is carried out 5% In the condition 
that the pressure of a cavity rises and damage the seal of an end connection with a recording 
head, and ink is revealed and the recording head is equipped This pressure acts on a recording 
head as it is, it becomes impossible to maintain the negative pressure between a recording head 
and an ink tank, and there is a problem that leakage of ink arises from a recording head. 
[0008] Furthermore, in the differential pressure of dozens mmAq extent which should be 
maintained in order to perform stable ink supply to a recording head, since an AMBURERA 
check valve has the weak clausilium force, it opens following rocking of the ink by migration of 
carriage, and has the problem that stable printing is impossible. 

[0009] The place which this invention is made in view of such a problem, and is made into the 
purpose Ink can be certainly supplied for the negative pressure which was suitable for printing 
between recording heads, without having certainly followed the minute differential pressure 
between recording heads, and being influenced by rocking of the ink by migration of carriage to 
maintenance ************. it is offering the ink cartridge which can furthermore prevent 
leakage of the ink from the ink feed hopper by the temperature change, and leakage of the ink 
from a recording head. 



MEANS 



[Means for Solving the Problem] While dividing so that an ink room might be formed in the 
upper part and an ink supply room might be formed in the lower part by the film valve seat 
which consists the container which equipped the base with the ink feed hopper of an elastic thin 
film which equipped the core with the through-hole in this invention in order to solve such a 
problem, said film valve seat prepared the valve element which contacts by the differential 
pressure of said ink room and said ink supply room in the location which counters said through- 
hole. 



OPERATION 



[Function] When ink is supplied to a recording head and the pressure of an ink supply room rises 
by a temperature rise etc., without a film valve seat's opening the passage from an ink room to an 
ink supply room in response to differential pressure corresponding to consumption of slight ink 
in a large area, and making too much negative pressure act on a recording head, a film valve seat 
follows, a part for a pressure buildup is missed in an ink room, and leakage of the ink from a 
recording head is prevented. Moreover, it sticks with a valve element with own elasticity of a 
film valve seat, and closing motion of the valve portion material by rocking of carriage is 
prevented certainly. 
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EXAMPLE 



[Example] Then, based on the example illustrating the detail of this invention, it explains below. 
Drawing 1 shows one example of this invention, the sign 1 in drawing is the container which 
constitutes an ink cartridge body, and the ink feed hopper 2 in which the ink supply needle of a 
recording head is inserted is formed in base la, and the space in a container is divided into the 
ink room 4 and the ink supply room 5 by the film valve seat 3 mentioned later. 
[0013] 3 is the above-mentioned film valve seat, it drills a through-hole 6 in the center, is 
constituted by elastic membrane equipped with endurance to ink, such as rubber membrane and 
macromolecule elastomer film, and is stretched by the level difference section 7 formed in the 
lower part of a container 1 . 

[0014] 8 is constituted so that it may be inserted in the through-hole 10 which is a valve element 
and is prepared in the valve assembly 9 movable up and down, and it may have the size which 
can secure the gap which is extent which can make it flow down ink and die length may become 
long a little rather than the thickness of the valve assembly 9, and the film valve seat 3 is made 
for the valve element supporter material 1 1 later mentioned so that the lower part may always 
close the through-hole 6 of the film valve seat 3 to **** it. The ink passage 15 which leads ink to 
the valve assembly 9 is formed. 

[0015] It is the above-mentioned valve element supporter material, and while it is stretched by 
the front face of the valve assembly 9 and the film valve seat 3 is made to always **** a valve 
element 8, 1 1 restricts that a valve element 8 descends rather than a fixed location, and it is 
constituted so that the crowning of a valve element 8 may be held by the through-hole, while 
drilling a through-hole 12 in the elastic membrane which consists of an ingredient equivalent to 
the film valve seat 3. 

[0016] The closure of the container 1 is carried out by the covering device material 13 equipped 
with the atmospheric-air free passage hole 14 in the top face. The rill 3 1 which constitutes the 
capillary which connects these with the crevice 30 which encloses this free passage hole 14, and 
the free passage opening 32 which separates a fixed distance and is located from this crevice 30 
is formed in the ink room side of the covering device material 13. When the covering device 
material 13 is located in the top face of these crevices 30 and a slot 31 up, the flexible film 33 
which slacked extent which separates from a through-hole is stretched. 
[0017] These film valve seat 3, the valve element base material 11, and a valve element 8 are 
preferably attached and constituted by the valve assembly 9 at one, carry out invagination to the 
level difference section 7 of a container 1 , and are included in the container 1 . 
[0018] In this example, if a container 1 is leaned and the ink of the ink room 4 contacts the 
covering device material 13, in order that the flexible film 33 may contact heights 14a around a 
through-hole 14 in response to the pressure of ink, the closure of the through-hole 14 is carried 
out, and leakage **** of the ink from the atmospheric-air free passage hole 14 is prevented. 
[0019] If the ink feed hopper 2 is inserted in the ink supply needle of a recording head carried in 
carriage, the ink supply room 5 and a recording head will be connected. In this condition, since 
the flexible film 33 of the covering device material 13 hangs down with gravity and a through- 
hole 14 is opened wide, the ink room 4 is open for free passage with atmospheric air through a 
crevice 30, a slot 31, and the free passage hole 32. 

[0020] If printing is performed and an ink droplet carries out the regurgitation from a recording 
head in this condition, the ink of the ink supply room 5 will flow into a recording head from the 
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ink feed hopper 2, and the pressure of the ink supply room 5 will decline gradually. The film 
valve seat 3 descends corresponding to the pressure drop of the ink supply room 5 5 expanding in 
the shape of [ which has a radius R with the elasticity in response to the pressure from the ink 
room 4 ] the spherical surface. At this time, it prevents that prevent the influx of the ink from the 
ink room 4 to the ink supply room 5, and the pressure of the ink supply room 5 rises too much, 
preventing that the pressure of the ink supply room 5 declines too much, since a valve element 8 
follows the film valve seat 3 ( drawing 2 (**)). Thereby, the pressure of a recording head is 
maintained by the fixed negative pressure condition to the ink room 4. 

[0021] If consumption of the ink in a recording head furthermore progresses and the film valve 
seat 3 descends much more, since it will be prevented that a valve element 8 descends below in a 
fixed location by the valve element supporter material 1 1, a valve element 8 separates from the 
film valve seat 3 very only ( drawing 2 (**)). Thereby, the ink of the ink room 4 flows into the 
ink supply room 5 from a through-hole 6 via the narrow gap formed between the valve element 8 
and the film valve seat 3. 

[0022] If the pressure of the ink supply room 5 rises a little by the inflow of ink, the film valve 
seat 3 will move to a valve element 8 side with own elasticity, it will **** to a valve element 8, 
and a through-hole 6 will be closed by the inferior surface of tongue of a valve element 8. 
Thereby, the influx of the ink of ink supply room 5 HE stops from the ink room 4. Consequently, 
there is no **** in the amount of the ink of the ink room 3, and the pressure of the ink feed 
hopper 2 will be maintained uniformly. 

[0023] Hereafter, whenever the pressure of the ink supply room 6 declines a little, the film valve 
seat 3 expands caudad a little, a gap is formed between valve elements 8, and the ink of the ink 
room 3 is made to flow into the ink supply room 5 from this gap. Thus, since the film valve seat 
3 formed by elastic membrane attaches and detaches to a valve element 8 to compensate for 
consumption of ink, if the elasticity of the film valve seat 3 is set as suitable magnitude, it not 
only can make very small the pressure at the ink supply initiation time and the differential 
pressure at the ink supply interruption time, i.e., offset, but it will become possible to discharge 
all the ink of the ink room 4 to a recording head. 

[0024] On the other hand, although the pressure of the ink supply room 5 rises in the condition 
that printing is interrupted when environmental temperature rises, it moves to the ink room 4 side 
where the film valve seat 3 is wide opened by atmospheric air following this pressure. Leakage 
of the ink from the recording head which it is prevented that the pressure of the ink supply room 
5 rises, it is concerned with a temperature rise by this, and the negative pressure [ be / nothing ] 
optimal between recording heads is maintained, therefore originates in a pressure buildup will be 
prevented. 

[0025] Drawing 3 is constituted from rubber membrane from which it is 0.04mm in thickness as 
a film valve seat 3, and the field in which it is possible, an effective diameter, i.e., elastic 
deformation, serves as a diameter of 20mm. Moreover, it is what shows the water head value 
change of the ink cartridge of this invention which set up the minimum location of a valve 
element 8 so that the radius R of the spherical surface in just before outflow (i.e., the critical state 
with a valve element 8) ( drawing 2 (**)) might be set to 26mm. Also when a lot of ink of 5g/m 
is supplied, the increment in a water head value is small, and it turns out that ink can be supplied 
smoothly, without making too much negative pressure act on a recording head also to a lot of ink 
consumption by the recording head. 

[0026] on the other hand, in closing the ink feed hopper 2 with a seal 16 in a production process, 
making negative pressure act on the ink room 4 and eliminating the air in a cartridge Since the 
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pressure of the ink room 4 declines rather than the ink supply room 5, and a valve element 8 
resists the elastic force of the valve element supporter material 11, moves to an ink room side 
and forms space between the film valve seat 3 and a valve element 8 as shown in drawing 2 (Ha) 
There is no **** in existence of the film valve seat 3 and a valve element 8, and the air of the 
whole cartridge can be eliminated and it becomes possible to fill up the whole cartridge with ink 
including the ink supply room 5. 

[0027] When drawing 4 shows other examples of a valve element 8 and the inferior surface of 
tongue of a valve element 8 contacts the film valve seat 3 in this example, the plate-like piece 35 
of positioning which contacts the top face of the valve assembly 9 is formed. 
[0028] According to this example, in the condition that the valve element 8 is in contact with the 
film valve seat 3, the piece 35 of positioning contacts the top face of the valve assembly 9, and 
since a valve element 3 is supported by the valve assembly 9 and a perpendicular posture is 
maintained as much as possible, the through-hole 6 of the film valve seat 3 can be certainly 
closed also to vibration by movement of carriage etc. 

[0029] The minimum location is prescribed by when the piece 36 of positioning which drawing 5 
shows other examples of this invention, and the sign 20 in drawing is a valve element, and was 
inserted in valve element hold room 9a formed in the valve assembly 9 in the condition of 
always having been caudad oppressed with the spring 21, and was formed in heights 9b of the 
lower part of valve element hold room 9a at the valve element 20 contacts. In addition, the signs 
22 and 23 in drawing show the through-hole which connects the ink room 4 and the ink supply 
room 5, respectively. 

[0030] In this example, the film valve seat 3 descends corresponding to the pressure drop of the 
ink supply room 5, expanding in the shape of [ which has a radius R with that elasticity in 
response to the pressure from the ink room 4 ] the spherical surface. At this time, the influx of 
the ink from the ink room 4 to the ink supply room 5 is prevented, preventing that the pressure of 
the ink supply room 5 declines too much, since a valve element 20 follows the film valve seat 3 
with the elasticity of a spring 21 and the piece 36 of positioning is held in contact with heights 9b 
at a posture with a perpendicular valve element 20 ( drawing 6 R>6 (**)). Thereby, there is no 
**** in rocking by migration of carriage, and since the film valve seat 3 contacts a valve element 
20, the ink pressure of a recording head is maintained by the fixed negative pressure condition to 
the ink room 4. 

[003 1] If consumption of the ink in a recording head progresses and the film valve seat 3 
descends much more, since it will be prevented that a valve element 20 descends below in a 
fixed location by projection 9b of valve element hold room 9a, a valve element 8 separates from 
the film valve seat 3 very only ( drawing 6 (**)). Thereby, the ink of the ink room 4 flows into 
the ink supply room 5 from a through-hole 6 via the narrow gap formed between the valve 
element 8 and the film valve seat 3. 

[0032] If the pressure of the ink supply room 5 rises a little by the inflow of ink, the film valve 
seat 3 will move to a valve element 20 side with own elasticity, it will **** to a valve element 
20, and a through-hole 6 will be closed by the inferior surface of tongue of a valve element 8. 
Thereby, the influx of the ink of ink supply room 5 HE stops from the ink room 4. Consequently, 
there is no **** in the amount of the ink of the ink room 3, and the pressure of the ink feed 
hopper 2 will be maintained uniformly. 

[0033] on the other hand, in closing the ink feed hopper 2 with a seal 16 in a production process, 
making negative pressure act on the ink room 4 and eliminating the air in a cartridge Since the 
pressure of the ink room 4 declines rather than the ink supply room 5, and a valve element 8 
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resists a spring 21, moves to an ink room side and forms a gap between the film valve seat 3 and 
a valve element 20 as shown in drawing 6 (Ha) There is no **** in existence of the film valve 
seat 3 and a valve element 20, and the air of the whole cartridge can be eliminated and it 
becomes possible to fill up the whole cartridge with ink including an ink supply room. 
[0034] In addition, although he is trying to incorporate the elastic member which makes a valve 
element 20 contact the film valve seat 3 into the valve assembly 9, as shown in drawing 7 , a 
valve element 37 is formed in a bamboo hat type, capping 37a is operated as the piece of 
positioning, and a stopper, and you may make it oppress top-most vertices to the film valve seat 
3 side with a spring 38 in an above-mentioned example. 

[0035] Since a valve element 37 and a spring 38 can be attached from the exterior of the valve 
assembly 9 according to this example, simplification of assembly operation can be attained. 
[0036] In addition, although he is trying to prepare a spring in a valve element up in an above- 
mentioned example As shown in drawing 8 , the diaphragm 41 equipped with through-hole 41a 
separates a container 40 into the ink room 42 and the ink supply room 43. In the ink supply room 
43 The film valve seat 44, The valve element 46 which consists of supporter 46b which is 
perpendicularly prolonged from spherical-surface 46a which closes the through-hole 45 of the 
film valve seat 44 on the inferior surface of tongue, and spherical-surface 46a, and penetrates the 
through-hole 45 of the film valve seat 44 is held. Even if it supports supporter 46b through the 
spring 47 always oppressed caudad, it is clear to do the same operation so. In addition, the sign 
48 in drawing fits in with the lower limit of supporter 46b, and 49 shows [ a valve element 46 ] 
an ink feed hopper to a perpendicular posture for a positioning guide hole again. 
[0037] According to this example, since it is concerned with the buoyancy in ink in order to 
lengthen that lower part caudad with a spring 47, and a posture is stabilized that there is nothing, 
are concerned, and there is no valve element 46 in rocking by migration of carriage, and it can 
supply ink to a recording head at stability. 

[0038] Drawing 9 shows other examples of this invention, it consists of film of the porous body 
of the elasticity nature of extent which the sign 50 in drawing is the oil-level stabilization film, 
and can follow migration of the film valve seat 3, and grid-like film, the through-hole 51 which 
fits into a valve element 8 is formed in the field which counters a valve element 8, and a 
perimeter is fixed to an assembly 9, and the center section is fixed to the valve element 8. 
[0039] In this example, if the pressure of the ink supply room 5 declines by consumption of 
consumption of ink, the film valve seat 3 separates from a valve element 8, and the ink of the ink 
room 4 will pass the oil-level stabilization film 50, and will flow into the ink supply room 5. 
[0040] Although it will originate in migration of carriage and ink will rock violently by about 
eight valve element if consumption of ink furthermore progresses and the oil level of the ink 
room 4 falls to about nine assembly, after pressure fluctuation is suppressed as much as possible 
with the oil-level stabilization film 50, the through-hole 6 of the film valve seat 3 will be passed, 
and ink ** of a recording head is kept constant with respect to reduction of the amount of ink of 
the ink room 4 that there is nothing. 

[0041] In addition, although he is trying to make a valve element **** to the film valve seat 3 
using an elastic means in an above-mentioned example, if the elastic force of film valve seat 3 
self is used positively, the elastic member made to **** a valve element to the film valve seat 3 
can be made unnecessary. Drawing 10 shows one example which made unnecessary the elastic 
member which oppresses a valve element to a film valve seat, it is a film valve seat, and a 
through-hole 25 is formed in the valve element 28 mentioned later and the field which counters, 
and the sign 24 in drawing is being fixed with the valve assembly 27 in the perimeter. 28 is a 
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valve element, and it is being fixed to migration impossible so that it may become a posture 
perpendicular to the valve assembly 27. In addition, the sign 29 in drawing shows the through- 
hole which connects the ink room 4 and the ink supply room 5. 

[0042] In this example, when the differential pressure of the ink room 4 and the ink supply room 
5 is below a predetermined value, since the film valve seat 24 **** a through-hole 25 to a valve 
element 28 with own elasticity, the flow of the ink of ink supply room 5 HE stops from the ink 
room 4. 

[0043] On the other hand, when a through-hole 25 will separate from a valve element 28, ink 
will flow into the ink supply room 5 from the ink room 4, supply of ink will progress and the 
pressure of the ink supply room 5 will rise in order to descend, while the film valve seat 24 
expands in the shape of the spherical surface if the pressure of the ink supply room 5 declines, 
the film valve seat 24 overcomes differential pressure, **** to a valve element 28, and stops the 
outflow of ink. 

[0044] By the way, if air infiltrates into a recording head, in order for the pressure for making an 
ink droplet breathe out to be absorbed by the air bubbles which originated in air and were 
generated in the passage of a recording head and to cause poor printing, it is necessary to prevent 
air absorption of the recording head at the time of ink termination of an ink cartridge. 
[0045] Drawing 1 1 shows one example of the ink cartridge which prevented permeation of the 
air to the recording head at the time of ink termination of such a recording head, and forms in the 
connection field of the ink feed hopper 52 and the ink supply room 53 the conic valve seat 54 
which the upper part extends, while holding the spherical float valve 55 which comes floating 
here by buoyancy, the valve guard plates 56, such as a network which can penetrate ink, are 
formed, and an electric shielding valve constitutes the upper part. In addition, the sign 57 in 
drawing shows the film valve seat which controls the inflow of the ink from an ink room in 
contact with a valve element 58. 

[0046] This example sets, in the condition that the recording head is equipped with the ink 
cartridge, it will be in the condition that the float valve 55 stuck to the valve guard plate 56 by 
buoyancy, the ink feed hopper 52 is opened wide, and supply of the ink to a recording head is 
performed. 

[0047] On the other hand, if consumption of the ink of a cartridge progresses and the water level 
of ink falls to about 52 ink feed hopper, a float valve 55 will lose the buoyancy in ink, and will 
contact a valve seat 54 (condition shown by the dotted line among drawing). Therefore, though 
printing progresses further, since the closure of the ink feed hopper 52 is carried out, permeation 
of the air to a recording head is prevented and generating of a printing failure can be prevented 
beforehand. 

[0048] Moreover, although it does not insert until it is all consumed in the ink of an ink room if a 
recording head is usually equipped with an ink cartridge, it may be extracted from a recording 
head by the actuation which was still mistaken. Thus, once the cartridge with which it was 
equipped is extracted from a recording head, the ink feed hopper 2 will be wide opened by 
atmospheric air, air will trespass upon an ink supply room or an ink room, and it will have a bad 
influence on record actuation. 

[0049] Drawing 12 shows the example for preventing above-mentioned un-arranging resulting 
from attachment and detachment of an ink cartridge, the sign 60 in drawing is the valve element 
which can be expanded and contracted and which was prepared in the ink feed hopper 61, and 
the ink supply needle fitting hole 62 with which the ink supply needle 70 fits into the lower part 
is formed. Moreover, when it moves to an upper limit location, the through-hole 64 which 
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connects the ink supply room 63 and the ink supply needle fitting hole 62 is drilled. 
[0050] In this example, as shown in drawing 12 (b), a valve element 60 **** with elasticity to 
pars-basilaris-ossis-occipitalis 63 a of the ink supply room 63 , and the outflow of the ink from the 
ink supply room 63 is always prevented certainly. 

[0051] If the ink supply needle 70 is inserted in the fitting hole 62, a valve element 60 will 
develop even in an upper limit location, and it will separate from base 63a of the ink supply 
room 63 5 and the free passage hole 64 will be exposed to the ink supply room 63 (this drawing 
(**)). The ink supply room 63 and ink passage 70a of the ink supply needle 70 will be connected 
through the free passage holes 64 and 70b by this, the ink of the ink supply room 63 will flow 
into the ink supply needle 70, and ink will be supplied to a recording head. 
[0052] If the ink cartridge with which the recording head was equipped is removed, since a valve 
element 60 will move caudad and will intercept the ink supply room 63 and the ink feed hopper 
61 (this drawing (**)), the outflow of the ink from the ink supply room 63 and permeation of the 
air to the ink supply room 63 will be prevented. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of this invention. 
[Drawing 2] Drawing (**) and (**) are drawings showing actuation with the film valve seat in 
the condition that the recording head was equipped, and a valve element, respectively, and this 
drawing (Ha) is drawing showing the condition of the valve element in the case of filling up an 
ink cartridge with ink. 

[Drawing 31 It is the diagram showing the relation between the discharge of the ink of the ink 
cartridge of this invention, and a water head value. 

[Drawing 41 It is drawing in which expanding near the ink supply room and showing other 
examples of this invention. 

[Drawing 51 It is the sectional view showing other examples of this invention. 
[Drawing 61 Drawing (**) and (**) are drawings showing the film valve seat in the condition 
that the recording head was equipped, and actuation of a valve element, respectively, and this 
drawing (Ha) is drawing showing the condition of the valve element in the case of filling up an 
ink cartridge with ink. 

[Drawing 71 It is drawing in which expanding near the ink supply room and showing other 
examples of this invention. 

[Drawing 81 It is drawing in which expanding near the ink supply room and showing other 
examples of this invention. 

[Drawing 91 It is drawing in which expanding near the ink supply room and showing other 
examples of this invention. 

[Drawing 101 It is drawing in which expanding near the ink supply room and showing other 
examples of this invention. 

[Drawing 111 It ls drawing showing the example of an ink feed hopper. 

[Drawing 121 Drawing (b) and (b) are drawings showing other examples of an ink feed hopper, 
respectively where a recording head is equipped, the condition of not being equipped by the 
recording head, and. 
[Description of Notations] 
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1 Container 

2 Ink Feed Hopper 

3 Film Valve Seat 

4 Ink Room 

5 Ink Supply Room 

6 Through-hole 

7 Level Difference Section 

8 Valve Element 

9 Valve Assembly 

25 Elasticity Porous Body Film 
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[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent 
Law 

[Section partition] The 4th partition of the 2nd section 
[Publication date] December 18, Heisei 14 (2002. 12.18) 

[Publication No.] JP,8-174860,A 

[Date of Publication] July 9, Heisei 8 (1996. 7.9) 

[Annual volume number] Open patent official report 8-1749 

[Application number] Japanese Patent Application No. 7-258101 

[The 7th edition of International Patent Classification] 

B41J 2/175 

[FI] 

B41J 3/04 102 Z 



[Procedure revision] 

[Filing Date] September 9, Heisei 14 (2002. 9.9) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] The name of invention 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Title of the Invention] Ink cartridge 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the ink cartridge equipped with the ink hold field which is open for free passage to 
the ink feed hopper to which the insert and remove of the ink supply needle which is removable 
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on the carriage equipped with the ink jet recording head, and is open for free passage to said 
recording head are carried out, and said ink feed hopper The closure member which has a 
through-hole for ink circulation at the core, counters said through-hole of the elastic body which 
has been arranged between said ink hold fields and said ink feed hoppers, and in which elastic 
deformation is possible, and said elastic body, is arranged, and attaches and detaches to said 
elastic body, and the ink cartridge which it has. 

[Claim 2] The ink cartridge equipped with the ink hold field which is open for free passage to the 
ink feed hopper to which the insert and remove of the ink supply needle which is characterized 
by providing the following, and which is removable on the carriage equipped with the ink jet 
recording head, and is open for free passage to said recording head are carried out, and said ink 
feed hopper The elastic body which has a through-hole for ink circulation at the core, and has 
been arranged between said ink hold fields and said ink feed hoppers and in which elastic 
deformation is possible The closure member which counters said through-hole of said elastic 
body, is arranged, and attaches and detaches to said elastic body The member which pinches said 
ink cartridge in the container to constitute, and fixes the perimeter of said elastic body 
[Claim 3] The ink cartridge according to claim 2 by which said closure member is formed in 
claim 2 currently formed in said member to fix. 

[Claim 4] Claim 1 which carries out elastic deformation so that said elastic body may separate 

from said closure member, when ink is consumed by said recording head and the pressure by the 

side of said ink feed hopper declines, or an ink cartridge according to claim 2. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0009] The place which this invention is made in view of such a problem, and is made into the 

purpose is offering the ink cartridge which maintains the negative pressure which was suitable 

for printing between recording heads, and can supply ink to a recording head certainly, without 

certainly following the minute differential pressure between recording heads, and being 

influenced by rocking of the ink by migration of carriage. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0010] 

[Means for Solving the Problem] In order to solve such a problem invention of claim 1 In the ink 
cartridge equipped with the ink hold field which is open for free passage to the ink feed hopper 
to which the insert and remove of the ink supply needle which is removable on the carriage 
equipped with the ink jet recording head, and is open for free passage to said recording head are 
carried out, and said ink feed hopper It has a through-hole for ink circulation at the core, and said 
through-hole of the elastic body which has been arranged between said ink hold fields and said 
ink feed hoppers and in which elastic deformation is possible, and said elastic body is countered, 
and it is arranged, and consists of closure members which attach and detach to said elastic body. 
Invention of claim 2 is removable on the carriage equipped with the ink jet recording head. In the 
ink cartridge equipped with the ink hold field which is open for free passage to the ink feed 
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hopper to which the insert and remove of the ink supply needle which is open for free passage to 

said recording head are carried out, and said ink feed hopper The elastic body which has a 

through-hole for ink circulation at the core, and has been arranged between said ink hold fields 

and said ink feed hoppers and in which elastic deformation is possible, Said through-hole of said 

elastic body is countered, and it is arranged, and consists of a closure member which attaches and 

detaches to said elastic body, and a member which pinches said ink cartridge in the container to 

constitute, and fixes the perimeter of said elastic body. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0011] 

[Function] According to invention of claim 1, in response to differential pressure, a through-hole 

is wide opened in a large area, and an elastic body maintains predetermined negative pressure 

and supplies the ink of an ink hold field to a recording head. According to invention of claim 2, 

an elastic body is certainly [ simply and ] incorporate into an ink cartridge with the activity of 

carrying out the laminating of an elastic body and the member to fix to the container which 

constitutes an ink cartridge in addition to the above-mentioned operation. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0053 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0053] 

[Effect of the Invention] As mentioned above, as explained, according to invention of claim 1, in 
response to differential pressure, a through-hole is wide opened in a large area, an elastic body 
can maintain predetermined negative pressure, and can supply the ink of an ink hold field to a 
recording head, it can be concerned with migration of carriage, and improvement in a quality of 
printed character can be aimed at that there is nothing. According to invention of claim 2, an 
elastic body can open a through-hole wide in response to differential pressure in a large area, and 
can build simply and certainly into an ink cartridge the elastic body which maintained 
predetermined negative pressure, it not only can supply the ink of an ink hold field to a recording 
head, but was easy to transform it by slight differential pressure, and was constituted. 
[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0054 
[Method of Amendment] Deletion 
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*K**3 fc£8£ttS#tt8W£#iia£<*:9©'f> \ZU 
JMMNfc3fcl/"0»***. BB7fcjRl/fc±3IC##3 7 
*ttfifc»*UT, »*3 7afttt1t«»M-fttfXby 
/tfcUTattBStt. /t*3 8tC«kO]I^SK#ffi3fil{C 
«EET*J:5Kl/T l bJ:V». 

[0035] £©Mi«Kj:na3piufc# 9 

##3 7^/1*3 8S®fttt'5C:i^T#5&», 
fts*©«SWb*H*C4:««T?**. 
[0 0 3 6] ft*. ±a©3Wt«R:*V»TfiWH*R:±3!r 
\Zrt*£miiZ><k5\ZLT^ZW, WL8\Z7fiVtt&5\Z 
£g§4 0£, »L4 1 a**M.fctt«0*4 lfcitK 
>jMfc4 2£-f>irttl&*4 3i:lC*HiU -f>*IM* 
£4 3tC, &#£4 4£, TffllC8g#ffi4 4©a?L4 5 
£itlfr5I*ffl4 6 a&tfJ*ffi4 6 ajfeSfitftfcffitfT 
«#£4 4©S?L4 5«JBI-r*3y#«4 6 btfrSft 
£##4 6 fcftWU £8884 6 b*fl»"F#fc*IE 
•T*/t*4 7 t^UTXIM-**3KUT , bn«©fWli 
MrtNbCfcttW ft*, H+flW4 8t4. 
£8ffi4 6 b©TJ|fciRfclyT*HM 6 taffttKftlC 
ttWUMM" FA*. *&49tt. O^MP*i 

-r. 

[0 0 3 7] COSKJMICJ:*!!*. ##4 6«, *©T 
«*/t*4 7K*DT#fc§l*tfi*ifc». -f >ffcJ:« 

[0 0 3 8] 09 tt*^©ffl©HiS« i lJS^-r i b©T?* 

»fcatre**«*©**tt©^«*©K***tt© 

[0 0 3 9] ^©^JS^JtC*V>T, ■*>*©»*©*» 
fc±D'f>^ftlW[5©£E*Ji«ttTT*4:. K#ffi3*< 



(5) *8M¥8-1 748 60 

8 6ltnT-f >*£4 O-f >*)WMB*Jfcflfl| 5 

0 *»il,T-f 5 icsm&tr. 

[0 0 4 0] S6ICf>f ©»»jW^Tr-f>^*4© 
KniWL&tt 9 fiSI;tTfiTt5 1, »J v 5>©3 
AIC&H LT##: 8 i5&-C-f >?#8tb < JSiftTStf. 

*iBjfe*fcii 5 o (c«t offi*^»*«i&«d«i^.e»nT 

i8»6K#*3©»l6ftailT*i:fcfcfcD, 

4©< ^fcwSl^fcffifcOfcXIEfiKy FC'f >*BE 

i0 [0 0 4 1] ft*, ±a©3WM!fc*V»Ttt3»tt¥R* 

R^ffi 3 g #©#&* &«ffiwtcfijffl-rn«#ffS8i# 

0 1 o tt^fc***fcWffiT«#ttaBt**»t i,& 
-*««**'*■*>©•*?. H*«W24tt. bs#&t, ft 
a-r*##2 8 t»iR)-r5M«tca?L2 s^sn. 

»Hft#tti#2 7KJ:DBfianT^-S. 2 8tt## 
TT, #lftft#2 7fc«Kfc»»itt«*3C3»*IBfc 
H3£SnTV»*. ft*. 0W#29lt -<>^S4i: 

a? 5 ££ttisirrsa?i3:^-r. 

CO 0 4 2] COjHMEfcHT, «f>i'*4t'f 
«»a5t©«BE««Bfft«a"F©«^K:tt. ffll#&2 4 
**S #©*«£* 0*1 2 5 £##2 8 fcWT*** 
6, -f^l4i)>6'f >^«»*BA©-f>^©«ntt 

[0 0 4 3] -jSf, -f >^«»*5©£E*i5«fiT-r* 

t, «#ME2 4«t«B«K»iiua3i«&P»Tr«fc», 

aH2 5«»##2 8*»6lin, •f>**4*»S'f>i'« 

iMBC-f >^««na*, -Y>f©«iw«5iA/Tr'f> 

30 5 ©ffi**t±#l/fc^^T, Si^ffi 2 4 tfgjE 

KlT»t>T##2 8C!Wl/T-f >^©«ffl«ffJha* 

[0 0 4 4] tC5T, B»^y Hfca«««8lAr* 
t. -f >^»*ttma*«fc»©BE*3fi^SftCSHl/T 
EMk'sy H©«WH*JT?»*UfciM6K!R«anTl/*o 
T, W^JFASSItfiBJl-rfc*. -f >ir*-h»JyS?© 

[0 0 4 5] HI 114. t©«k5ftl2»Ay H©^>^ 
40 »7l»K*»t*E»^yF^©fflft©aX«»±Lfc-f 
>ir*-hUyy©— Sidlrtl**^*©^, -f>^^il& 
□ 5 2 fc-f >^«if&^5 3 t©«K(IWfc±*«<*l;Wr 
*n««©#*5 4*»*l/T, £azWJ3\Z&K)&Z 
±3j»*««©»**5 5*WW*ii:tfc, ittft-f 
>^*tS®Blfi8ftfllft«if©#ff^«5 6 tBttTMBP 
*t»*l/& , b©T**. ft*, H«*»*H»B7I4. ^fr5 
8 fcS»l/T-f 6Cf >^©*At«IW*ll 

[0 0 4 6] t©*lfc#l©*V>T, -f>^*-hUy5? 
50 *«E*Ay Hfctt»3ftTV>*tt«KM4, »**5 5«« 



— fifia— 



(6) 

9 

Z&l&a 5 2 imULtstirem^y H'so-f >*©&& 
#fTfcfc>na„ 

[0 0 4 7] rt-MJ vS>©^>*©t8fW*i^ 

(0*, jSl«T?*-rttlB) fa. l/fcflt-aT, 3 

tiT^a*^, iHft'sy H^©sa©ax**H±an, 

^l*S©5te«^K:KUhT*Efa&^S«. 10 
[0 048] S&, hUy^KHMt, 13®^ 

anast?, #Bisft5t>©Trtt&^tf», fnt^o 
fc*ffic±DE«^y PfrSttoMx*!: £© 
J: 5 fc-M, &mtitltt- h >J v ?lWE•^? F*» 5 

%5-Z-Z>Z.t\ZUZ>. 
[0 049] 01211 -f>^*-h>Jyy©*KfcjB 

HTs±fc©**&££te±Tafc©©5&*w&jST*>© 59 
&-&316 2 tssarr aa?L6 4*»swanTir»s. 

[0 0 5 0] C©*JMJfc*V»T, 01 2 

(-0 KwUfc*5K5HtKJ:D##6 0 
£6 3©&8G6 3 alC^SUT'f >^ftif&^6 3rt»6© 

■i >$r©8HHft«*fciaii:-i-*. 
[0051] -r 7 0 a*«^?L 6 2 icPAan JO 

*t. *#6 0jj«±iEfWK:*Tr#fibT-f>^«»a 

6 3©j£ffi6 3 a*>5lSft, £fc«a?L6 4tfH>?ft 

^6 3ic£jti-ra (hh <n) ) . cfttjctw;^ 
affi?L6 4, 7 o bftfl-LT«*an. -r>*tttta6 

3 ©-f >^*H 7 0 S»^\y H 

c-f na c ttosa. 

[0 0 5 2] Bft-Ny FKSarsnfc-f HJ y 

5?*** 0*3*1* fc, #fr6 O^T^fC^KUT-Of 

[0 0 5 3] 

14, *Hfc'f>i'«I&n*flM.fc*««, «f'D«fca?L 

ttfec, a&fc#firr*{s*ic##ftR»t;fc©T, r 

**«»l£V»B«-CfflEfta«tT«*»!te-f >*©«*IC» 



*ftil¥8- 1 7 4 8 6 0 

Hje *fMi a *a c t & < iegs^ y f fc-r 

1* a ^ t ifin € a «a» 0 t& < . bum*** W £ nr ^ a 

ttRTfiflE**** < ±#L&«£lctt. R#ffi9W 
R«fc*ffiUTER^y F iSSLT^a-f 

©BEAiff^e-f^afcaaJf ctjjJreT. *«6fli 

BK&ttS'f >f©S«ftKlh-e#, S&BSKy F^ 
©SWKttBR'Sy FtOBTHIilKRLfcflJBEftli 

[0 0 5 4] 3SfcR#*©#ttfcJ:D##i©Wira 

ft*ftT?tfafc», **Vvv<mmzw&-$z>'[y>7 
a©-r >*©*§»> tcwfc 9 ag&Mmeftgas 

•tfanttfT^T, **'Jy3?©IW&lCHtoDft<B« 
^7 Ft©2ffi«-SfcJH*i-«ct*«Tr*T. BWft 
g©fl±£Bia n t**T€ra. 
[Hffi©ffi¥&R91] 

[01] «BM©-aawft^rRiBH , Tr»«. 

[0 2] 0 H") , (n) tt*tnenE«^yFfcR« 

gfcHH (a) tt-f>^*-hUy^K-f>i'ft*«rr 
*«^ic*tf-s#»e!>ttRft^rBrc**. 

[0 3] #3PJ©^>?#-HJyi;©'1'>:?©gftfifi 

t*Sttt©0lffi*^-r«0-r*a. 
[04] *^^©ffi©*jg«ajft, ^yvm&mmm. 

*LT?jVf"0T&a. 
[0 5] *^©ffi®^JgMft^f»rM0T»a. 

[0 6] 0 w) , (d) t4t-n*ne«^yFKS« 

Snfctt»T©R**i#*©»fPft*-rH"C*D. * 

*&(c*ita^#©«ffift^-r0-r*a. 

[0 7] *5!HJfflte©*JS^Jft, -f >^«*&^i5^fti£ 

[08] *5!Hjfflffiffl||jscit|ft, -f>jr«esar»ftjtf; 
±LT^-T0T?*a. 
[09] *£H©tiS©gK0!l£, -f >^«J&Sifi^ftffi 

^LT^-f0-c*a. 

[010] *^©^©*js«9jft, >^«»&aiE»ft 

[011] -f>*0»n©5am*w-rHTr**. 
[01 2] 0 (-f) , (d) 14. tn*n-r >^«*&p 
omnmmm*. e»^y Ffc«*anTv»ja:v»*R 

t, B«KyFK««anfc«IBi:T?5?rBrc**. 

[»^©Si^] 

1 £38 

2 -i>?fcffin 
3 

4 >r>^a 

5 -f>^ttil^ 

6 a?L 

7 g^ffi 



— fifi4— 




[04] 



(9) 



8 





— fifi7— 



